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THE MOLECULAR DETECTION OF GRAM
NEGATIVE PATHOGENS IN SPUTUM OF
PATIENTS WITH CYSTIC FIBROSIS (CF)
K Dunbar,' X U Jiru,I M Devine,' J E Moore,'
AShaw,1 B CMillar,' J S Elborn,2 PVandamme,3
P G Murphy'
Molecular Epidemiology Research Unit, Department
of Bacteriology, Belfast City Hospital.
2- NorthernIrelandRegionalAdultCysticFibrosisCentre,
Belfast City Hospital, Belfast.
3 LaboratoriumvoorMicrobiologie, University ofGhent,
Belgium.
In the past conventional bacteriological
techniques have misidentified Gram negative
organisms suchasStenotrophomonasmaltophilia
as Burkholderia cepacia due to colonial and
phenotypic similarities. Identification is
extremely important as B. cepacia has severe
consequences for CF patients which ultimately
lead to death. Categorisation withB. cepacia has
implications for infection control, psychosocial
issues and patient management.
The aim ofthis study was to provide a faster and
more specific technique for the detection of
Pseudomonasspecies,Pseudomonasaeruginosa,
and B. cepacia. The techniques employed were
split into conventional and molecular.
Conventional methods involved using
Pseudomonas Isolation Agar Medium, which
supports thegrowth ofPseudomonas species and
also B. cepacia. MAST cepacia agar was also
usedwhichisspecificforthegrowthofB. cepacia.
However false positives may occur and can
include Ralstonia spp., Alcaligenes spp., and S.
maltophilia which maybe misidentified as B.
cepacia. Themolecularmethodemployssequence
specific primers for Pseudomonas spp., P.
aeruginosaandB. cepaciatoamplifythebacterial
DNAby; PCR. The DNA is then visualisedusing
a 2% (w/v) agarose gel stained with ethidium
bromide.
Sputa samples from 66 adult CF patients were
examined using both techniques. For
Pseudomonasspp.conventionalmethodsdetected
41 positives compared to 47 strong and 6 weak
positivesbyPCR.ForP. aeruginosa,conventional
methods detected 38 positives and PCR detected
40 strong and 7 weak positives. Conventional
methods detected 20positive B. cepacia patients
compared to 25 strong and 12 weak positive by
PCR.
PCR provides rapid and specific detection of
small numberofthese Gramnegative organisms.
Conventionalmethodscanbeslowandsometimes
it can be difficult to grow the organism at it is
extremely difficult to mimic the in vivo growth
conditions. Presently the clinical significance of
PCR weak positive/culture negative patients is
being assessed.
WHY FORMALIN? LESSONS FROM BOUINS
FIXED BONE MARROW TREPHINE BIOPSIES
G M Markey, D R Hull, H Foster
Departments ofHaematology and Histopathology Belfast
City Hospital
Bone marrow biopsies were divided and fixed in
10% formalinandBouins solutions. Morphology
andimmunocytochemicalreactivity withvarious
antibodies using the Avidin Biotin technique for
visualisationofreactions wasassessedonsections
from each.
Lymphoplasmacytoid morphology was clearly
demonstrable in the Bouins fixed portion of one
biopsy, whereas the only diagnosis possible in
the formalin fixed portion was non-Hodgkin's
lymphoma. Reactions with anti IgG, A and M
heavy chain and IgKand Lanti-immunoglobulin
antibodies were far stronger in Bouins fixed
samples whereas equivalent staining for both
fixatives was obtained with anti CD15,
muramidase, CD3, CD19, VIII and glycophorin
A.
We conclude that definition of monoclonality
and quantitation of plasma cell subsets is more
satisfactory when Bouins fixation is used, and
that its use is more likely to permit accurate
morphological subtyping of non-Hodgkin' s
lymphoma in trephine biopsies.
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DEVELOPMENT OF AN ELISA ASSAY FOR THE
DETECTION OF ANTIBODY TO CAMPYLOBACTER
INFECTION
J Glenn,2 H J Ball,2 J E Moore,' P G Murphy'
1 Molecular Epidemiology Research Unit, Northern
IrelandPublicHealthLaboratory, BelfastCityHospital.
2. Department of Agriculture for Northern Ireland,
Veterinary Sciences Division, Stoney Road, Stormont,
Belfast.
Campylobacterjejuni is the most common cause
of bacterial gastro-enteritic infection within the
Northern Ireland population. The present study
involves the controlled epidemiological
determination of the levels of Campylobacter
jejuni antibody in the aforementioned Northern
Ireland population. Previous research (Lafong &
Bamford, 1986)hasindicatedthelowerincidence
ofthedisease withinthis population; withhigher
incidence found in England and Wales.
Thepresent study ofseroprevalence involves the
development of a serological sandwich ELISA
(enzyme-linked immuno-sorbent assay) test to
determine antibody levels by use of a selective
monoclonal antibody. The 5A7 monoclonal has
been developed using the OMP 18 antigen and
followingbulkgrowth ofclones, ascites has then
been produced. It is this caprylic acid purlfied
ascites of the 5A7 monoclonal that is used for
plate coating.
From initial determinations using preliminary
ELISAs with coating of 1/100 of the purlfied
monoclonal forcapturing the antigen andthe use
ofcrude Campylobacter antigen it is possible to
detectthetestpositivehuman seraatadilutionof
1/400. It is hoped that with further screening ofa
selection of sera obtained from blood samples
provided from the NIBTS a comparative picture
of the levels of antibody present within the
population can be determined.
Furtherinvestigationsunderconsiderationinclude
theuseofdifferentconjugates inordertoclassify
the infection leading to the presence ofantibody
in the sera samples as being recent infection
(IgM), current infection (IgA) or previous
infection or a secondary exposure (IgG) to the
bacterium.
DIRECT MOLECULAR DETECTION OF
MYCOBACTERIUM SPP. FROM SPUTUM OF
ADULTS AND CHILDREN WITH CYSTIC
FIBROSIS BY 16S rRNA BASED PCR
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Mycobacterium other than tuberculosis (MOTT)
isfrequentlyfoundinpatientswithcysticfibrosis
(CF) and culture and identification of MOTT is
sometimes difficult using conventional
bacteriological techniques. It was therefore the
aim of this study to investigate the incidence of
Mycobacterium spp. in adults and children with
CF directly from sputum by 16S rRNA PCR.
Freshexpectorated sputumfrom207 patients (66
adults, 118 children and 23 adult patients with
pulmonary exacerbations) were examined.
Microbial genomic DNA was extracted from
sputum following treatment with sputasol and
was examined with specific oligonucleotide
primers which amplify a homologous 1,026bp
DNA fragment of the 16S rRNA gene, which is
unique to Mycobacterium spp. In all, 17/207
(8.2%) of sputa were found to contain
Mycobacterium spp., i.e. 4/66 (6.1%) adult
specimens, 11/118 (9.3%) children's specimens
and 2/23 (8.7%) adult pulmonary exacerbations.
Further characterisation ofspecies was achieved
bysinglestrandedconformationalpolymorphism
(SSCP) of PCR amplicons, demonstrating the
existence ofseveral species, and in two patients,
theco-existenceoftwoMycobacteriumspp. Initial
sequence analysis confirmed one amplicon to be
either M buckeii or M hassiacum and further
sequencing is presently being undertaken to
confirm the species of the other positive
specimens. Overallthistechniquewhichdoesnot
require the ability to grow Mycobucterium spp.,
enables the rapid detection and identification of
Mycobacterium spp, including M. tuberculosis,
which otherwise may be difficult to identify
conventionally by culture and phenotypic
analysis. ThesignificanceoftheseunusualMOTT
detectedbythismethodisstillunclearandrequires
further study.
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ACINETOBACTER SPECIES AND
CULTURE-NEGATIVE ENDOCARDITIS:
DETECTION AND SIGNIFICANCE
B CherieMillar,' PaddyMallon,' JohnEMoore,1
Martin D Curran,2 Philip Earle,3 Bert Rima,3
Philip G Murphy'
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Althoughvariousclinicalsymptomse.g.pyrexia,
vegetation demonstrated by echocardiography,
mayaidinthediagnosisofinfectiveendocarditis,
bacteriological blood culture is still the most
important laboratory investigation thatis carried
out. In approximately 4-24% of cases the blood
culture investigation is negative, and hence no
microbiological causative agent is identified and
thereforeappropriateantimicrobialchemotherapy
can not always be implemented, thereby
compromising patient management. The aims of
our current research is to identify aetiological
agents of culture negative endocarditis by
moleculartechnology, namely polymerase chain
reaction (PCR) and subsequently by sequencing
of the amplicon. DNA is isolated from blood
culturematerialandsubsequentlyamplifiedusing
appropriate primer pairs. All patients who enter
the study are classified as having suspected
endocarditis (SBE) due to the fact thatthey fulfil
Duke's criteria. Universal primers for bacteria
are used based on the 16S rRNA gene and yeasts
and fungi based on 18S rRNA and 28S rRNA
genes.
Case Report
Bloodcultures weretakenfromamalepatient, 75
years of age with SBE. Trans Ocsophagial
Echocardiography demonstrated vegetation of
the mitral valve leaflet.
All blood culture material was culture negative.
Sixteen samples were analysed from admission I
and all were negative by PCR. All samples
available for molecular diagnosis during
admissionIwerefollowingdeclineofthepatient's
elevated CRP levels andfollowing antimicrobial
chemotherapy with imipenem and netilmicin or
teicoplanin and ciproxin. Thirteen culture-
negative bottles from admission II were analysed
and 12 were positive by PCR. During this period
the patient's CRP levels remained >100 and the
patient was on teicoplanin and rifampicin.
Sequence data from some of the PCR positive
samples demonstrated the presence ofthe Gram-
negativeorganismAcinetobacter spp., whichhas
been previously implicated in endocarditis.
There is a role for the molecular diagnosis in
cases of culture-negative endocarditis.
RAPID MOLECULAR DETECTION OF MRSA IN ICU
J E Moore," 2 M Crowe,' B C Millar,'
M McAllister,3 J Buchanan,' P G Murphy" 2
Molecular Epidemiology Research Unit, Belfast City
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Acquisition of Methicillan Resistant
Stuphlococcus Areas (MRSA) and other
nosocomial infectious agents continues to be of
major concern in relation to infection control,
particularly with certain hospital patient groups
e.g. neutropenic and immunocompromised
patients. Conventional detection of MRSA may
take approximately four to five days to confirm,
during which time there may be the opportunity
for cross-infection of MRSA to susceptible
patients in either Intensive Care Unit (ICU) or
High Dependency Unit (HDU) areas. The aim of
this study was to employ rapid PCR-based
detectiontechniquesinordertoscreenallpatients
in ICU for MRSA and subsequently to take
appropriate infection control procedures to
prevent MRSA acquisition to new ICU/HDU
admissions. From January - March 1998, all
admissions to ICU (n=70) were examined both
conventionally and by PCR for the presence of
MRSA. Swabs were taken from various sites
(axilla, nose, lesions, throat, perineum) and were
incubated overnight in Salt Meat Broth and were
subsequently plated on to Mannitol Salt Agar
containing oxacillin (2 ,ug/ml). PCR detection
employingthemecAandfemB locus,asindicators
of the presence of MRSA was carried out on all
broths post enrichment. Results showed that two
patients were positive for MRSA, and such
screening data was available within 24 hours
followingadmission. Weproposethatallpatients
onenteringeitherICUorHDU,shouldbescreened
by PCR for the carriage of MRSA. Adoption of
such protocols will aid in the control of
transmission of MRSA in these units.
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